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(54) System and method for integrating multlserver platforms 



(57) Aspects of the invention may include a first mul- 
tiservar platform comprising a network Interface and/or 
a first switch blade. A second multisen/er platform com- 
prlsing.a second switch blade may be coupled to the first 
switch blade, A- third multiseryer platform comprising a 
lhlrd:switchblade may be coupled to the second switch 
blade of the second multliserverplatform and/or the first 
switch blade of the. first.multlserver platform. The first 
muitlserver.platfohTi, second multiserver platfbrrn and 



third multiserver may be coupled In adaigy-chaln con- 
figuration. AccoWinglyj the first mullissweiiplatforrn 
the third multiserver platform may ppmrnunicalo via the 
seoond muitlserver platform. At least orie central switch 
may be coupled to the fet switchblade of the first mul- 
tlserverpiatform and the second switch'blaf;le of the SQC- 
ondmuitiserverplafforni.,. A tbifd switch 
htiiilltlserver platform may be eoupled tp the icentfat 
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iDescrfption 

[0001] this application makes reference Ip, and/or 
blairiis pnprity to and/or claims benefit to; 

United States PI-ovisibnal Patent Applleatlon Serial 
No. 60/458,719, entitled "Method and System to 
Provide Inter-Ctiassis Blade Server Integration for 
Scalability" and filed, on March 28. 2003; 

United States Provisional Patent Applicallori Serial 
Mo. 66/448,656-, entitled "A Method and System to 
Provide External CDmmunlcation Using aMuitiserv- 
er Platfo.nn Having a Single. SVw'ltqh BadKplane" and 
nipd. on February 18, 2003; 

United States Prbvlslpnal Paleni Appliballon Serial 
N;o.' 60/45$.B31, entitled-Method and System to 
Provideinter-BladeSswsreQmmunioatlon Using a 
Sihgle. Switch Baekptene" and filed on.Maroh 21, 
;2pp3;.£ind 

United SlBles Provisional Patent Applleatlon Serial 
No. 60/463,014, onlitled "Method and System to. 
Selectively Sieer Data Traffic to-Servlc'e Blades.Us- 
Ing a Single Switch Backplane" and filed on. April 
1!5, 2003. 

[0002] TiiS; above staled applications are hereby in- 
corporated herein by reference In their entirely; 

FIELP pFTHE INVENTION 

[0003] Certain enibpdimehls of the Invention relate to 
communication among servers. More specrflcally, cer- 
tain ombodlments of the invention relate to a method 
and system for int.egrating multlserver platforms. 

BACKQBplJNP OF THE INVENTION 

[0004]. A server may be a computer system In a net? 
■ work tfiat may be accessed by one or more users -and/' 
or other computers, The server may provide, for exam- 
:plo.,.access to infomiatipn such as filGS, and tp.servlGes- 
such as; cprnmutilc'atlpns, prlli^^^ 
ices that riiay be avallabls thrpugh a network. In some 
cases, a special network operating system (OS) may 
run on a dedicated server; for-example, In a large net- 
work. A personal computer (PC) pperating system may 
run on a non-dGdicated server haying, for example, 
paor-lo-paer nelworking software: iiinnlng thereon. 
[0005] Generally, a server may have; on e or mpre ad- 
vanced or more powerful central processing units 
(CPUs), a larger mempiyi. a largepcaphe and more stor- 
age space thana, typical sinijieusei" workstation pr per- 
sonal computer The ssn/er may incluide, (br example, 
multiple pracessers which may bededlcated to a partic- 
ular service or provide a particular function such as e- 



mall hiandling, printing or cotnhiunicatlons. The server 
may. also Include disvloes such as, large powersupplies, 
backup power capabilities such as an unlntermptlble 
ppwefsiiRply (UPS)' and various faulttolerant or redun- 
s dant features such as redundant array of Independent 
disks (RAID) technologies. 

[CODS] A single seiver may exist in a standalone en- 
closure and may interface with a netwerk via one or 
rnore network interfaces. Multiple standalone boxes 

to may besituated In aperitral computing centerwitheaoh 
staiidalpne :box coupled to a hetvyork via a respective 
cable. Each sen/er may Interface to the network sepa- 
rately: at a particular datatate suoh as, for example, ap- 
prpxImatEily i; gigeblts/second (Gb/s) fcr a Gigabit Eth- 

is ernet.or appraxiragtely 1 Q Gb/s fpr a 1 0 Gigabit Ether- 
net.. 

[0007] Thus, the single server In a standalone enclo- 
sure: may Ihefflciently. utilize jarge afneiints of space 
and/or power, (furthermore, since each single server 

20 may be connected to the network directly via a respec^ 
live cable, a room full .of servers rrilght be overflowing 
with cables possibly necessitHtirig;cletailed cable maps 
which rttay be quite tlme4ntenslve and costly to pro- 
duce. In addition, sihgle servers in a standalcne enolp^ 

35 suramay notbeieasily replaced. during faillure, particu- 
larly when there may be multiple failures. Consequently, 
the conventional sihgle server In a standalone box may 
ultimately suffer from a substantial total cost of owner- 
ship (TCO). 

30 [0008]. Fuilliisr llmitWibns and aisadyantages Of cbii^ 
ventional and tradttlbnal approaches will become gppar- 
entto one pt skill in the art, through oomparison of such 
systems with some aspects of the present Invehtloh as 
set fortfi in the remainder of the present application with 

35 reference to the drawings. 

BRIEF SUMMARY OF THE INVENTION 

[0009] Certain embcdiments of the inyentbn provide 

'to a nriethod and system for communicating Infbrmatlbn in 
aserver platfomn. Aspects of the method for communi- 
cating information In a server platform may include re- 
peiving at least one packet from at least one of a first 
switch blade asspclated with a first muitisen/e 

■IS The method may also include determining a second 
eerver.blade asspciated With a second multisen/er plat- 
forni that may receivB at least a portion of the received 
packet. In this regard, at least a portion of the received 
packet may be routed to the second blade server. The 

50 pacliet .may be received by a third switch blade and/or 
a centrgf switch. In instances where the packet may be 
received by the central switch, at least a pottlPh of the 
received packet may be oemmunicated to the second 
switch blade yia at least one communication link that 

55 may couple the central switch direclly tp the second: 
syyitibh . blade. The rptiledppttidn of the received packet 
rhay be processed by the secend blade server. 
[OOild] Another embpdiment of the Invention may pro- 
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vide a machine-readable storage, liaving stored tiiere- 
on, a computer program having at least one code sec- 
tion for communicating information In a server platfomri. 
The at least one code section may be executable by a 
maciiine, tiiereby causing the macliine to perform tine 
steps as described above lor communicating infomia- 
tlon in a serverplatform. 

[0011] Aspects of the system for processing infonna- 
tion In a multiserver platform may include a first multi- 
server platform haying a network interface and/or a first 
switch biaide. At least a siecond niultlserver platfonn 
comprising a second: switch blade may be coupled to 
the first switch blade of the first multiserver platfomi. A 
third multiserver platform comprising a third switch 
blade may be coupled to the second switch blade of the 
socohd muitiserverpiatforni arid/or the first switch blade 
of the first multiserver platform. The first multiserver 
platform, the second multiserver platform and the third 
multiserver piatform may be coupled In a daisy-chain 
configuration, in this regard, the first multiserver plat- 
form: and thQ third multisetver platform may communi- 
cate viathe second multisSrvBr platromi. 
XQ012] In another embodiment of the Inventioni at 
ieastone flentml switch may be coupled to the first 
switch blade of the firBtmultlseryerplatfonri andthesec- 
pnd switch blEtde of the second! mtiltls^rver platform. At 
lea« a;thlrd switch blade ot a third multiserver platfomi 
nriay also be coupled to the centl-ai switch . The first tnul- 
liserver platform, second niultlseryer platform and third 
multiserver platform may communicate via the central 
sw/lch, 

[Q013] According to another aspect pf the Invention, 
a method for communicating inforniatton Ih asefverplat- 
form, the method comprises: 

receiving at least one pacl(et from at least one of a 
first switch blade associated with a first multiserver 
platform; 

deterrfilnfng. at least a second server blade associ- 
ated with a second multiserver platfonn for receiv- 
ing at least a portion of sa|d received at least one 
packet; and: 

routing at least a portion of said at least one re- 
ceived packet to at least said second server blade. 

[0014] Advantageously, said receiving fuither com- 
prises receiving said at least one packet by at least one 
of a third switch blade and a central switch. 
[0015] Advantageously, said at least one packet is re- 
ceived by said central switch, comrnunlcatlng said at 
least a portion of said at least one received packet to at 
least said second switch blade via at least one commu- 
nication link that couples said central switch directly to 
said at least said second switch blada, 
[0016] Advantageously, the method further compris- 
es processing said routed at least a portion of said at 
least one received packet by said at least said second 
blade sen/er. 



[bolT] According to another aspect of the invention, 
a machine-readable storage having stored theroon, a 
cpiTipuler program having at least one code socllon for 
conii'mMriicatlng jnfbrmalion in a server platfonn, tha at 
s least one code section being executable by a maehine 
for causing the machine to perform steps comprises: 

receiving at least one packet from at least one of a 
first switch blade associated with a first multiserver 
10 platfomi; 

determining at least a second server blade associ- 
ated with a second mulilsen/er platform for receiv- 
ing at least a portion of said received fit least one 
packet; and 

fs routing at least a portion of said at least one re- 
ceived packet to at least said second: server blade. 

[001 B) Advantageously, the machinD-readable slor- 
age further comprises code for receiving said at least 
20 one packet by at least one of a third switcli blade and a 
cQntralswItch, 

[0019] . Adyantagebusly, tiie- rnachirie-rQadable stor- 
age further comprises code for communicating said at 
least a portion of said at least one received packet^ to ali 

25 least said second sv/itoh b)ac(i?Vteaf)teast phc commu- 
nication link that cpuples:sald'centrar#ltoh directly to 
said at least;sald:secohid switch blade, if said at least 
olie packet is received by said central switch. 
IPOJtO] AdyantagepHsIyi the machine'readable stor- 

30 .ago further comprises code for processing, said rculod 
at least a portion of -said at least one received packotby 
said at least said secdrid; blade server- 
[0021] According to qholiier aspect of the invehlipn, 
ftsystem fw.cornmuhlcatlng icitomiation in:a sen/er piat- 

35 fqrrn, .l|ie systerrj comprises: 

a. first multiserver platfonn comprising at least one 
of a network Interface and a first switch blade; and: 
at least a second muitisen/er platform comprising a 
40 second switch blade coupled said first swittrfi blade 
of said first mLiitlserver pjatfomi. 

iP022] Advantageously, the system lurther comprises 
it least a third multiserver platform comprising a third 

-IS switch blade coupled to at least one of said second 
switch blade of said second multiseivor platform and 
said first switch blade of said first mulliservGr platfomi, 
[0023] Advantageously, said first multiserver plal- 
fonn, :sald second multiserver piatform and said third 

so multiserver are! coujslad In a daisy-chain configuration. 
[0024] Advantageiousiy, teid first multisen/er plat- 
fonn, and said third multiserver platfonn communlcatrs 
via said second multiserver platform. 
[0025] Advantageously, the system further comprises 

55 at least one central switch coupled to at least said first 
switch blade of said first multiserverpiatform and said 
second swltcii blade of said second multiserver plat- 
fomi. 
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[0025] Advantageously, ihe system futlhercomprises 
al least a third switch blade of a third multiserver plat- 
form couplod to said at least one central swHeh. 
[0027] Advantageously, said first multiserver plat- 
lorm, said second multiserver platform and said third 
muitiservor platfoum communicate via said central 
syvilch. 

[0028] These and other advantages, aspects and 
novel fsatures of the present Invention, as well as details 
of an illustralGd embodiment thereof, will be more fully 
undQrstpbdfrotnthefoilpwingdescriptlQn..and drawings. 

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE 

DRAWINGS 

[0029] FIG. 1 is a block diagram of an embodiment of 
a mulllsefVer platform in accordjanoe with an embodi'^ 
menl ol the invention. 

[0030] FIG. 2 is a bloelt diagram illustrating an erribod- 
iment of a dommunlcatipn system including a muitiserv- 
or platform and an external network in accordance with 
various aspects of the inventiori, 
[0031] FIG. 3 is a blockdiagram illustrating an embod- 
iment of a communication system Including an external 
netwbrKand N multisetyerplatforrns coupled in a daisy- 
chain configuration In accordance with an embodiment 
of the invention, 

[0032] FlQ. <\ is a block diagram illustrating the cou- 
plingpt tWD switch blades in acoprdancavyith an pmbod- 
iment ot the invention. 

[0033] RG. 5 is a flowchart illustrating exemplary, 
steps for providing communication within the daisy- 
chain configuration ol FIG. 3 In accordance wilVi an em- 
bodiment of the invention. 

[0034] FIG. 6 is a block diagram illustrating an exem- 
plary central switch configuration for the multiserver 
platform of FIG. 1 , in accordance Wfith various aspects 
of the invention. 

[0035] FIG. 7 Is a. flowchart Illustrating exemplary 
stops for piroylding communipaflpn In; the centraf switch 
cuiifiguralion of FIG. 6 In accordance with an embodi- 
ment of the invention, 

DETAILED DESCRIPTION OF THE INVENTION 

[0036] Ceitalh embodiments of tlie invention provide 
a rnethod and system fbr communlcating Infomiatlon in 
a server platform. Aspects p[ the method for communi- 
cating infonnnatiph in a multiserver platfonri may include 
recQlving at least one packet from a first switch blade 
associated; \vith aili-si multiserver platform. Another as- 
pect of the method may include determining a second 
server blade associated with a second multiserver plat- 
form lhat;may receive at least a portion of the received 
packet. In this regard, at least a portion of the received 
packet may subsequently be routed to the second blade 
server and the routed portion of the received packet 
processed by the second blade sen/er. In another as- 



pect of the Invention, the packet may be received by a 
third switch blade and/or a central switch. Accordingly, 
in instances where the packet may be received ^by the 
central switch, at leist a portion of the received packet 
s may be cpmmunicated to the second switch blade via 
one or more communication links that may be utilized to 
couple the. central switch directly to the second switch 
blade, 

[0037] FIG. 1 is a block diagram of an embodiment of 
to a multiserver platform 100 In aoooi;dance with an em- 
lipdlmeht ottKe lnventlori. The multiserver platfonn 100 
may include a chassis 110, a backplane 130, a switch 
blade 140, blade server interfaces 150, and a plurality 
of blade servers No, 1, No. 2, .... No. n, collectively ref- 
rs erenced as 120. 

[0038] The chassis 110 may include the backplane 
130. IHdwever, although only one backplane 130 is 
shown, the Invention Is not so limlte|d and a plurality of 
backplanes may be provided witliln the chassis 110, In 
20 this regard, one or more backplanes may be coupled 
together. In a case where the chassis 110 may Include 
a single backplaiie, the backplane rnay be regarded as 
a common backplane, which may provide connectivity 
fcr the blade servers 120. the chassis 1 1 0 may be pari 
25 of aslngia Installation enclosure thatlndudes a plurality 
of blade server slots which may be adapted for receiving 
one or more of the blade servers 1 20. 
[0039] The backplane 130 may include, for example, 
,pne or more blade server Interfaces cpilectively refer- 
# ; enoed45..:160,:which may be refen-ed to as blade server 
interconnects. In this regard, the chassis 110 may In- 
clude apiurality of blade server slots that may be adapt-^ 
ed to facillteto connection between the blade servers 
and the blade server Interfaces 150. In. other words, the 
3s blade server slots may provide a conduit for coupling 
the blade servers 120 to the blade server interfaces 150. 
The backplane 130 may also Include one or more inter- 
faces ?uoh as a network Interface 160. The network In- 
terface 1 60 may be referred to as network Interconnect. 
40 [0040] The switch blade MOmay be part of the back- 
plane 130. In this regard, the switch blade 140 may be 
integrated within the backplane 130 or It may be a plug- 
in card that may be plugged into the backplane 130. 
[0041] The blade servers 120 may be coupled to the 
« backplane 1 3.Q via the blade server interfaces 1 50. Each 
of the blade' servers 120 may therefore be. coupled to a 
corresponding one of the server interfaces 150. For ex- 
ample, each of the blade servers 120 may be plugged 
into or removably mounted in a corresponding blade 
50 server.slot In the chassis 11 0 so that it interfaces with a 
corresponding one of the server interfaces. In this re- 
gardi the blade servers 1 20 may be coupled to the back- 
plane 130: 

[0042] Once the blade seivers 120 are mounted or 
55 plugged Into the chassis 1 1 0, the blade servers 1 20 may 
be coupled to the switch blade 1 40 of the backplane 1 30 
via the blade server interfaces 150. The backplane 130 
may be adapted to provide connectivity, for example, 
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between two or more of the blade sen/ers 120. Further- 
more, the backplane 1 30 and/or the switch blades 1 40 
may provide connectivity between the one or more of 
the blade servers 120 and the network 1 70. 
[0043] The network interface 160 facilitates conneo- 
tivity between the backplane 130 and the network 170. 
In this regard, the network Interface 160 may equple 
backplane 130 and/or one or more of the piuraljly of 
switch blades 140 to the network 170. 
[00441 FIG, 2 la a block diagram Illustrating an embod- 
iment of a communication system 200 including a mul- 
tlseryer platform 201 and an external network 206, In 
accordance with various aspects of the inveptipn. The 
multiserver platform 201 may Include a chassis haying 
a common backplane 21 1 , a common switch-blade 202 
and a plurality of blade servers including, a blade server 
ffl 203, a blade server ){2 204, blade server #N 205, 
where N may be any integer number. 

[0045] Each of the blade seivers #1 , f/2 m may 

be a server that has been Integrated on a slngle plug-In 
card or blade that niay be plugged Into a blade server 
slot of the chassls.with the common backplane 211 . The 
chassis with a common backplane 211 may provide a 
s'mgte tastellaUon enclosure for the multiple blade serv- 
ers' 1(1,, :ff2;:..,#I^.. 

[0Q46] the chassis With the.cpifjmpn backplane 211 
may also serve a commdn interface between each blade 
server 203, 204, 205 and the common siwlteh blade izoi. 
For example, common backplane 211 may provide a 
common backplane interface 208 betWeeh blade seivei- 
#1, 203 and the common switch blade 202. Common 
:baekpleifi,d.211 may also provide a common backplane 
imstfaceSog between blade setver #2204 and the comr 
m.on switch blade 202. Finally, common backplane 211 
may provide a common backplane interface 210 be- 
tween blade ssn/er m 205 and the common switch 
blade 202. In this regard, the common backplane inter- 
faces 208, 209, 210 are part of the common backplane 
211, 

[0047] The common switch blade 202 may Include 
N+l interfaces and at least a portion of these Interfaces 
m^y be . adapted to peilpnTi packet swilchlhg of data 
frames between the N blade servers and the oxte|-nal 
network 206, In accordance with an embodiment of the 
Invention. The common switch-blade may Include Intel- 
ligence that may manage and distribute data traffic to 
the relevant blade servers Including blade server iH, 
#2, ff The conimon switch-blade 202 may Interface 
With each of the N blade servers via the common back- 
plane 211 . the common switch-blade 202 may also Ih- 
tertaoe with the external network 206, thereby resulting 
in N+l Interfaces. 

[0048], In accordance with an embodiment of the in- 
vention, the external network, 206 may include a 10 Gi- 
gabit Ethernet network connection and Interface. The 
external interface 207 between the common switch 
blade 202 and the external network 206 may Include a 
10 eigabit Ethernet (GbE) interface, operating at a data 



tata of 10 Gb/s. In this regard, bl-dlrectlonai network 
communlcatioh capability may be provided between the 
external network206 and the common switch blade 202. 
-In order to facilitate Gigabit Ethernet communication, 

5 the common backplane 211 may include a plurality of 
Gigabit Ethernet(GbE) Interfaces. The switch blade 202 
may communicate with each of the N blade servers ih- 
dependentiy over the common backplane 211 at a data 
rate of 1 Gb/s:. For example, the blade sen/er Ifl 203 

iP may communicate in a bi-directional manner with (he 
common iswitohrblade 202 via the comrripn backplane 
lnterraipe.208. The blade server <f2 204 may also cbm- 
munlcate iii- a bl-dirapllQria! hiahnar with the common 
switch bladB 202 via the common backplane Interface 

IS 209. f lriaiiy, the t)lade.server #N.1 05 may communicate 
In abirdirectibnalmannerwith the common switch blade 
202 via the common laackplane.lhterface 210. 
[0049] In accordance with an embodiment of the in- 
vention, the cpmaion switch blade 202 may have the 

so capability to handle communication wilti the muitipio 
blade .servers 203, 204, 205 at the same time. In this 
regard, the .common, blade server 202 may fadlitale the 
simuitaneous.transfer of Informallpn between any of (he 
blade; servers 203, 204,.205, 

25 [0050] ■FiG.3is,,ablpclctJiiagr3m illustr^^^^ brhbod- 
Iment pf.a .qohihiunicatibh systern SOO including an ex- 
t6rnal natwoi1< 301 and N multiserver platforms coupled 
in aidaisy-chain configuration in accordance with an em- 
bodiment of the invention.The daisy-chain Gonflguralipn 

30 includes N multiserver platforms referenced as 303, 
304, 305 and labeled as multisen/er platfonn )M , mul- 
tiserver platforrri #2, hiultiservorplatfpfm UN, respec- 
tively. Referring to Fid. 3, the multiserver platform <n 
303 may include a common switoh blade 306, The mul- 

35 tiserver piafifonn #2 304 may. incl.ijde a common switch 
blade 307 and.the rriulllservei' platfbrni JtN 305 (^^^^ 
a Gonirrioh switch blade 308, 
[Op5T] The external network 301 may Interface with 
the switch blade 306 of the multiserver platform (H 303 

''o via, for example, a high speed oommunlcalion liiik 309. 
the multiserver platform #1 , multiserver platform HP., .... 

niultiserVer platfomis #N referenced as 303, 305 

305 may be coupled together in a daisy-chained ar- 
rangenrient yia, for example, high speed communicalion 

■ts Units. For example, the switch blade 306 of the mulii- 
seiver platfonn #1 303 may interface with the switcli 
blade 307ofJhe multiserver platform #3 via a high speed 
cbjtirhiihicatlQh link 310, The switch blade 307 of the 
multiserver platform #2 304 rhay also interface with the 

50 switch blade of another multiserver platform v|a & high 
speed communication link 311. The switch blade 308 of 
the multiserver platform. #N 305 may also Intertaoe with 
the switch blade of some other multiserver platform via 
a high speed cammunication link 31 2. 

55 [0052] ThetilghspeedcommunicalionlinksSOU, 310, 
31i, 312 may be bl-dlrectional communication links 
although the Invention Is not so limited. In accordance 
With an embodiment of the Invention, the high speed 
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comrtiunicalion links may be of the orderipf 1- 1 0 Qlgalpit 
per soconci or higher and may be Ethefrjet |lni<s. Not- 
wiihslanding, the high speetl-conimunioatlon links may 
be fitjie channel links or other type of comnnunlcatian 
link, for example. Also/in accordance with. an embodl- 

mont of Ihs invention, the switch blades 306, 307 

308 dt the muitiserver platforms triay be adapted to si- 
multaneously communicate with each other via ths high 
speed communiGation links. Similarly, the switch blade 
306 may be adapted to communicate with the Bxternal 
neftvprk 301;. and.the switch blade 307 at thasanie lime 
over tire high speed corrim.urilcation links 309 and 310. 
In this regard, information may be simultaneously trans- 
ferred by the switch blades 30B, 307, ... , 303 among the 
multiseiver platforms 3,03, 304, 305 and the external 
network 30. The data communication rate between any 
ol the rTuiltisetverplalFpi'ms 30^, 304, ,., 305 may be any 
standard or rion-slandaiti data rate, Tn aoopjidanoe with 
various embodirnents of tlie InyenBbn. 
[0053] FIQ, 4 is a block diagram Illustrating the cou- 
pllng.Qftwp sw.ltch blades in accordance with an embod- 
iment of thp inventiori. Re/erring to FIG. 4, there is 
shown afirst multiserverplatfofm 402 coupled to asec- 
ond multiseryer pIptfortT) 422. l.ti ttii^ regarcl, reference 
402 may Include ah enclp'sure 
tisQPverpiatform 402 and reference 422 may include an 
oticlosure or chassis of the muitiserver platform 422. 
Notwithstanding, the first muitiserver platlomi 402 may 
Include la l^ackplane 404, a.plurality of n blade servers 
collectively referred to as 406, a switch blade 408 and 
a bus 4l1. AisCshown are bus tfansoeiVers 410, 412, 
414, 416 and a controller 418. Each of the bus trans- 
ceivers 410, 412, 414, 416 may Include at least one 
transmi'ttertha! may transmit electrical signals onto the 
bus4l1 within the backplane 404. Each of the bus trans- 
co,ivGrs;410, 412, 414, 41.6 may also include at least one 
receiver that may receive; electrical signals onto the bus 
411 within the backplane 404. The bus ,411 may be a 
time division mulliplei(6d (TDM) bus, a frequency divi- 
sion multiplexed (FDIVi), bus, or any other suitabiB type 
of bus. Accordingly, the bus transceivers 410, 412, 414, 
41 6 may be suitable time division multiplexed bus trans- 
ceivers and/orfrequenoy division multiplexed bus trans- 
ceivers, lor example. As communication link 440 may 
couple the first multisen/er platform 402 to the second 
muitiserver platfomi 422. the communication link 440 
may be similar to. the cpmmunication links that couple 
tho muitiserver platform ff 1 , muitiserver platform #2, 
muitiserver platform #N rGfQrehcedas303,,304, 305 
in the daisy-chain arrangement of FIG. 3. 
[0054] Each of tho blade servers 406 and the switch 
blade 408; of the first multiseryer platfbmi 402 may In- 
clude a bus transceiver that rnay be coMpl.ed the bus 
411. Ini this regard, blade server isio. 1 includes a bus 
lranscGlver4lO, serverblade No. 2 includes a bus trans- 
ceiver4l2, and server blade No. n includes a bus trans- 
ceiver 414. Theswitch blade 408 may also include a bus 
transceiver 416 and a bus controller 418. Although the 



bus contrb||er41 8 Is llluslrated as a separate entity with- 
in the switch blade 408. the invention is not so limited. 
Accordinglyi one or more functions provided by the bus 
coDlrailer 41 Et may be provided by the switch blade 40B. 

s In a case where all of the functions offered by the bus 
ophtrplter may be provided by the switch blade, this may 
eliminate a need for an additional bus processing entity 
siich as the bus controller 41 8, 
[0055] Natlwjthstanding, the bus controller 41 8 and/or 

10 the switch blade 40& of the first multiaetver platform 402 
may be adapted to control the transfer of messages ber 
tvveen the blade servers 4D6 and the switch blade 408. 
In this regard, the bus controller 418 may handle func- 
tions such as bus access and bus arbitration. The bus 

'5 controller41B and/orthe switch blade 408 may also pro- 
vide a switching function that may permit messages to 
be transferred among the blade servers 406 via the 
switch blade and from an external source such as the 
network 170 (PIG. 1) to any one or more of the blade 

20 servers 406. For example, one or more messages re- 
ceived from the network 1 70 may be steered by the 
switch blade 408 to one or more ot the blade servers 
406 based on a message type and a (unction provided 
by one or rhore of the blade servers 406. United States 

25 Patent ApplicaUon Serial No. (Attor- 
ney Docket No. 14221 US02) filed Augustae. 2003, dis- 
closes a method and system for selective steeringof da- 
ta traffic of various data types to fundlonatly dedicated 
blade servers which application is incorpprated. herein 

30 by referehce in its entirety. 

[0056] the bus cbtitroiler 41 8 and/br the switch blade 
40B ofl;hefirstmultiserverplatfoi-m402 may include suit- 
able hardware and/or software that may be adapted to 
control, for example, bus access, bus arbitration andfor 

35 switching among the blade servers 406 and the switch 
blade 408. The hardware ahd/orsoftware may therefore 
cpntrdllhe manner in which messages maybe received 
from a first .b|a,de server and transferred, routed or 
switched ;to.:a second blade sen/ervla the switch blade 

40 4QB. 

[0057] The second rnultiserver platfpnm 422 niay in- 
clude a backplane 424, a plurality of n blade servers col- 
lectively referred to as 426, a switch blade 428 and a 
bus 431 . Also shown are bus transceivers 430; 432, 

4s 434, 436 and a controller 438, Each of the bus trans- 
ceivers 430, 432, 434, 436 may include at least one 
transniitter that may transrriit electrical signals onto the 
bus 431 within the backplahe 424. Each of the bUs trans- 
ceivers 430,432, 434,436 may also include at least one 

50 receiverthat may receive electrical signals onto the bus 
431 within the; backplane 424. The bus 431 may be a 
time diyislprt; multiplexed (TDM) bus, a frequency divi- 
sion multltJiexed (FDM) bus, or any other suitable type 
of bus. Accordingly, the bus transceivers 4i30, 432, 434, 

S5 436may be suilabletime division multiplexed bus trans- 
ceivers and/orf requency division multiplexed bus trans- 
ceivers, for example. 

[OOsis] Each of the blade sen/ers 426 and the switch 
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blade 428 of the second multiserver platfomi 422 may 
InGlude a bus transoeWerthat may be coupled to the bus 
431. In this regard, blade server No. 1 Includes a bus 
transceiver 430,.seiverblade No. 2 Includes a bus trans- 
ceiver 432, and server blade No. n includes a bus trans- 
ceiver 434. The switch blade 42S may also Include a bus 
transceiver 436 and a bus: controller 43B. Although the 
bus controller 43B is lllusti-ated as a soparata entity with- 
in the switch blade 438, the Invention is riot so limited. 
Accordingly, one or more functions provided by thb bus 
coritrollei- 438 tiiiay provided by the switch blade 428. In 
a case; mere all of the functions offered by the bus con- 
ti:oller may be provided, by. the switch blade, this may 
eliminate a need for an additional bus processing entity 
such as the bus.controlleir 438. 
10059] ISlotwIthstanding, thebus controller 438 and/or 
the switch blade 428 of the sqcohd multiserver platfomn 
422 may be adapted to control the transfer of messages 
between the blade servers 426 and the switch blade. 
428. In this regard, the bus controller 438 may handle 
functjonk siiiih as bUs.access and bus arbitration. The 
bus controller 438 and/or the switch blade 428 may also 
provide a switching fuhcfloh that may pemnil messages 
torbe.teaosierrod among the blade servers 426 via the 
switch blade and from an external source such as the 
network 170 (FIG. 1) to any one or more of the blgde 
seiyers 426. For example, one or more messages re- 
ceived from the network 170 may be steered by the 
switch blade 42810 one or more of the blade servers 
426 based on a message type and a function provided 
by one or more of the blade servers 426. 
[0060] The bus oontrollar 438 and/or tho switch blado 
428 of the second multiserver platform 422 may Include 
suitable hardware and/or soflware that may be adapted 
to control, for example, bus access, bus arbilration and/ 
or switching among the blade servers 426 and the 
switch blade 428. The hardware and/or software may 
therefore control the mariner In which messages my 
be received; from a first b|ade server and trarisfen-ed, 
routed or switched to a second blade server via the 
switch blade 428. 

[0061] FIG. 5 is a flowchart 500 lllustraling exemplary 
steps for providing communication within the daisy- 
chain configuration 302 of FIG. 3 In accordancB with an 
embodiment of the invention. Referring to FIG. 5, In step 
501 , a first multiseiver platfonn may transmit a first 
packet of information lo a second multiserver platform 
via a first high speed communication link. In step 502, 
the second multiserver platform may process the first 
packet and transnnit a second packet ot Information to 
a third multiseiver platform via a second high speed 
communication link, in step 503, the third multlsen/er 
platfonn may process the second packet and transmit a 
third packet of inlonnalion to Ihe second multiserver 
platform via the second high speed communication link. 
In' step 504. the second multiserver plattomi may proc- 
ess the third packet and transmit a fourth packet of In- 
formation to the first multiserver platfonn via the first 



liigh speed communication link. In stop 505. the first 
multiserver platform may process the fourth packet and 
transmit a fiflh packet of information over an exlornal 
networkvla a third high speed communication link. 

5 [0062] FIG. 6 is a block diagram 600 illustrating an 
exemplary central switch configuration 602 for the mul- 
tiserver platform of FIG. 1, in accordance with various 
aspects of the invention. The central switch configura- 
tion:602 may include a central switch, a switching ele- 

10 ment ora switch 603, a multiserver plalform Ih 604, a 

' multiserver platfomi #2 605, up to and Including a mul- 
tJserver platfonn 606. The muiliseri^er platform #1 
604 may Include a pommon switch blade or switch blade 
607, ThB multiserver platform #2 605 may include a 

is switch blade 608 and the multiseiver platfonn #N 606 
may include a switch blade 609. 
[0063] The external network 601 may interlace with 
theswltch blade 607 of the multiserver platform 1/1 604 
via a.high speed communication link610,Themultlserv- 

20 er platform #1 404 may be coupled to the central switch 
603 via a high speed communicnllon link 611 . The mul- 
tiserver platform tl2 605 may be coupled to tho central 
switch 603 via the high speed link 612 and in a similar 
manner, the multisen/er plalform ffN 506 may be cpu- 

2S pled to the cenlrdi swiich 603 via the high speed pom- 
municalion link 61 3. In this regard, the switch blade 607 
of themultlscrver platfom #1 404 may intorfaco wltli,lhe ■ 
central switch 603 via the high spaed communication 
Iink611 . The switch blade 608 of the muUiserver plai- 

30 forni f(2 605 may connoct with tho central switch 603 via 
the high speed communication link 612, in a similar 
manner, tho switch blade 609 of the niultiseiVef fjlatfom 
#I\| 606 may connect to the central switch 803. via the 
high speed communication link 613, 

35 [0064] In operation, thecentral swiich may coordinate 
the high speed switching or routing of paclcels among 
tlie various multiserver platfomis 604, 605, .„, 606. One 
advantage of the central switch configuration of FIG, 6 
over the da|sy-chain configuration of FIG. a is that, in 

40 the central switch configuration of FIG. 6, a packet may 
bo transmitted from any given mulliservor platform 604, 

605, 606, through the central switch 603, to any other 

muiliserverplalform. In tho daisy-chain configuration or 
arrangement, a packet of data may have to be passed 

« through a plurality of intennediate multiserver pli^tforms 
In order to be transferred to from a source platform to a 
destination platform. 

[0065] The high speed communication links 610, 611 , 
612, 613 may be bi-directional communication links. In 

so acoordanco with an embodiment of tho invention, the 
high speed communication links may be links ol the or- 
der of 1 -1 0 Gigabits per second. Notwithstanding, those 
links may be Ethernet links or fibre channel links. Also, 
in accordance, with an embodiment of the invention, the 

55 switch blades 607, 608, 609 of the multiserver platforms 
604, 60S, 606 may have the capability to simultaneously 
communicate with the central switch 603 via the high 
speed communlcallon links 611, 612 613. Similarly, 
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the switch blade 607 may also have the capability to 
comiTiunlcale with the external network 601 and the 
cBntral switch B03 at Bie same lime overthe high Speed 
communication links 610 and 611. The data communi- 
cation rate between any of the multiserver platfonriB 
604, BOS, 606 and the contra! switch 403 may be any 
standard ornon-stiandard data rate, in accordance with 
various embodiments of the invention. 
[0066] FIG. 7 is a flowchart 700 illustrating exemplary 
steps fpr providing communication in the centrai switch 
configiiratlbn of FIG.: 6 in aogordanco with an embodi- 
ment of the Invention, Refefrihg to FIG. 7, in step 701, 
a first multiseiver platform may transmit a first packet 61 
information to acsntral switch via afirst high speed com- 
munication link, in step 702, the central switch may 
transmilthe first packet to a second multiserver platform 
via a second liigh speed communlcaiion link, In step 
703, the second multiserver platform may process the 
first packet and may transmit a second paoltet of infor- 
mation Id the central switch via the second high speed 
commuhicaiiori link. In stop 704, the central switch may 
Irafismit lhb second packet to the first multiserver plat- 
lorm via the, first highspeed communication link. Instep 
705, the first multiserver platform may process the sec- ■ 
ond packet and may transmit a third packet of Informa- 
tion overan external network via a third liigh speed com- 
munication link. 

:[0067] In accordance with various embodiments of 
;tliq.iiiVGnt:ion, the multiseiver platforiris may communi- 
cate data and/or control Infortnation among each other 
via orie or more high speed communication links that 
may be coupled to the swftoh blades of the multisBrver 
platforms and/or the central switch where present. The 
; conlrolilnfprmatlpn nnay Incliide pertinent information re- 
lated Ifio multiserver platforms. For example, some con- 
trol Infomnalion may indicate the blade server associat- 
ed with a parlicular multiserver plalfomi from which a 
particular packet may have originated. Other exemplary 
infoimation may include synchronization information, 
security information, and provisioning and security 
[0,058] In accordance with another embodiment of the 
invention, any one or more of the multiserver platfoims 
may each provide a plurality of server functions. Alter- 
nativfSlyi: each of the multiserver platforms may be ded- 
icBted lo providing a different, specific server function. 
Notvyithstanding,: the configurations of FIG. 3 and FIG^ 
6 may provide blade server scalability by utilizing at least 
two mulllserver platforms to increase server perform- 
ance and/or system capacity, for example. In this re- 
gard, .multiserver platforms may be added or removed 
to faoiiilals increased and decreased traffic, respective- 
ly. 

[0069] Aspects of the invention provide a method and 
system lor inler-platiorm blade server integration: using 

a plurality of multiserver platforms. The configurations 
of FIG. a and FIG. 6, for example, may provide blade 
SGr;er scalability using a plurality of multiseiver plal- 
lorms to increase server performance and/or system ca- 



pacity. In this regard, by integrating a plurality of multi- 
server platforms, a larger virtual ssrvarplatform is effec- 
tively created. 

[0070] In particular, for example, aspects of the sys- 

s tern forprocessing information in a server platform may 
Include a first multiserver platform 303 (FIG. 3) having 
at least one network Interface 309 and/or a first switch 
blade 306. At least a second multiseiver platform 304 
cdmprising a second switch blade 307 may be coupled 

10 to the first switch blade 306 of the first multisen/er plat- 
form 303. A third multiserver platform 305 comprising a 
third switch blade 308 may be coupled to the Second 
switch blade 304 of the second multiseiverplatform 307 
and/or the first switch blade 306 of the first multiserver 

»s platfomi 303. The first multiserver platform 303, the sec- 
ond multiserver platform 304 and the third multiserver 
plalfonri 305 may be coupled In a daisy-chain conflgu- 
ratlorti In this regard, the first multiseiver platfomi 303 
arid the third multfeerver platfomn 305 may communl- 

20 cata via the second multiserver platfomi 304. 

[0071] In anotherembodlment of the invention, for ex- 
ample, at least one central switch 6Q3 (FtG. 6') may be 
coupled to the first switch blade 607 of the first multl- 
seivef platrii>fm 604 and the second switch blade 608 of 

25 the second multiseiver platfcnti 605. At least a third 
switch blade 609 of a third multiserver platform 606 may 
also be coupled to the central switch 603. The first mul- 
tiserver platform 604, second multisen/er platfomi 605 
and third multiserver platform 606 may communicate via 

30 the central switch 603. 

[0072] Accordingly, the present Invention may be re- 
alizedin hardware; software, or a combination of hard- 
ware and software. The present Invention may be real- 
ized In a centralized fashion in one computer system, or 

as in a distributed fashion where different elements are 
spread across several Interconnected computer sys- 
tems, Any kind of computer system or other apparatus 
adapted for canying out the methods described herein 
Is suited. A typical combination of hardware and soft- 

■10 warO may be a general-purpose computer system with 
a computer program that, when being loaded and exe- 
cuted, controls the computer system such that it carries 
out the methods described herein. 
[0073] The present invention may also be embedded 

4S in a pomputerprogram product, which comprises all the 
features enabling the implementation of the methods 
described herein, and v/hich when loaded in a computer 
system is able to carry out these methods. Computer 
program in the present context means any expression, 

50 in.any language, code or notation, of a set of instructions 
intended to cause a system having an information 
processing capability to perfomi a partioularfunotlon ei- 
ther directly or after either or both of the following: a) 
conversion to another language, code or notation; b) re- 

55 production in a different material form. 

[0074] While the present invention has been de- 
scribed with referGnoe to certain embodiments, It will be 
understood by those skilled in the art that various chang- 
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es may b& made and equivalents may be .substituted 
without departing from the scope of the present Inven- 
tion. In addition, many modlflcatlans may be made to 
adapt a particular situation or material to the teachings 
of the present Invention without departing from its 
scope/Therefore, It Is intended that the present inven- 
tion not; be limited to the particular embodiment dis- 
: closed, butthat tbe present Invention will include all em- 
bodiments falling within the scope of the appended 
claims.; 



Claims 

1 ., A method foroommunicating information in a seiVqr 
platfprrTi, the method comprising: 

receiving at least one packet.from at. least one 
of a first switch b|ade associated with a first 

multisen/er platform; 

determining at least a second server blade as- 
sociated with a second multisorvsr piatform for 
receiving at least a portion of said received at 
least pqe packet;.and 

routing at lieast a porttpn of .said at least oho 
received packet to at teast-sald second s^^^ 
blade. 

2. Ihe method according to claim 1 . whereln sald re- 
celving further comprises receiving said at least one 

packet bi^ a( (east one of a third switch blade and a 
central switch. 

3. The method according to claim 2, further compris- 
jng jf said at least One packet is received by said, 
central switch, communloating said at iBast a; por- 
tion: of said at least one.receiyed packet; to lat least 
said second switch blade via at legist one.commu- 
nlcatlon iirik that CO tiples saldicentral switch directly 
to said at leastsald: second switch blade. 

4. The method according to claim 1 , further cpmpria- 
irigproqessing said routed at least a portiori of said: 
at least, one received packet by said at least sald 
second blade server. 



receiving at least a portion of said received at 
least one packet; and 

routing at least a portion of said at least one 
received packet to at least said second server 
5 blade. 

6. The machine-readable storage according to claim 

5, further comprising code for receiving said at least 
one packet by at least one of a third switch blade 

10 and a central switch, 

7, The machine-rea.dabie storage according to claim 

6, further dpiiiipfising code for communioating.isaid 
at leasta porti.pri of said at least onerecelvedpackel 

IS to.at leastsald second switch blade vlaal leastone 
oommunicatibn llnk that couples said central switch 
directly to said at least said second switch blade, if 
said at least on&packet Is received by said central 
switch. 

20 

B. The machine-readable storage according to claim 
is, further comprising code fbr processlng said rout- 
ed at least a portion of said at-least one received 
packet by said at loast said second blade server, 

2S 

9... Asystemforcommunicatlnglnformationinaserver 
platfonn, the system comprising; 

■.S: first mulllsen/er platform comprising at least 
31? one of a network interlace ..arid a first, switch 

blad.Q;and 

at leastaseoond multiserverplalform conipris- 
Ing a second switch blade coupled said first 
switch blade of said liist mulliserver platform. 

as 

10; The systerri according to claim 9, luriher comprising 
at least a third niuitiserver platforrri comprisirig a 
third switch blade ooupled.to at least one of said 
second switch blade of said second multison/cr 
it> platfonn and said first switch bladeof said firstmul- 
tiserver platform. 



5. A machine-readable storage haVing stored thereon, 
a computer program, haying: at least one code.sec- 
tlori for conirilunteating IhforiifiatlQ 
fonm, the al'leastone code section bolng executeibie so 
by a machine for causing the machine to perfomi 
steps comprising: 

receiving at least one packet from atjeasl one 
of a first switch blade associated with a first ss 
muitlserver platfonn; 

detefhnining at least a second server blade as- 
sociated with a second muitlserver platform for 
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